Bio-surfactin stabilised silver nanoparticles exert inhibitory effect over New-Delhi metallo-beta-lactamases (NDMs) and the cells harbouring NDMs.
Silver nanoparticles (AgNPs) are used as an antimicrobial agent since the ages. However, it is unknown whether AgNPs exert inhibitory effects over the bacterial cells carrying metallo-beta-lactamases (MBLs). Here, using bio-surfactin stabilised AgNPs having a size range from 5 to 25 nm we established its antimicrobial effects against NDMs harbouring cells. Antimicrobial effectiveness of AgNPs is assessed on the E. coli cells carrying New Delhi MBL (NDM) genes, which shows that the cells expressing NDM becomes susceptible to AgNPs and when combined with various groups of beta-lactam a synergistic increase in sensitivity is observed. Purified NDMs are also inhibited by AgNPs as revealed by the hydrolysis of nitrocefin (a chromogenic cephalosporin), though the expression NDM genes remain unchanged. Further, the results obtained from biochemical analysis attribute that the Ag+ ions possibly bind to sulfhydryl (SH) group of cystine in NDMs to inactivate these enzymes. Nonetheless, these AgNPs has the ability to exert antimicrobial activity without affecting the host cell viability when used at a moderate concentration. Overall, we conclude that bio-surfactin-stabilised AgNP is a good candidate to serve as an inhibitor of NDMs, either individually or in combination with beta-lactams.